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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the melt index (MI) in 2.16kg load [ in / it is an ethylene homopolymer or the copolymer (a polymer is 
called hereafter) of ethylene and the alpha olefin of carbon numbers 30-20, and / (a)190 degree C ] — the range of 
0.001 thru/or 10 100g / minutes — it is — the (b) consistency — 0.860 - 0.975 g/cm3 it is — the melting tension 
(MT) in (c)190 degree C, and the relation of MI — formula [several 1] The ethylene system polymer characterized 
by the ratio (vinyl/vinylidene being called hereafter) of the number of the vinyl groups and vinylidene radicals which 
logMT>-0.46logMI+0.5 are filled, and Mw/Mn measured by (d) GPC is in the range of 2 thru/or 4, and exist in the 
molecule end of the (e) polymer being 1 1 or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Although the molecular weight distribution of this invention is narrow, it relates to the 
ethylene system polymer which was excellent in melting tension, and was excellent in the thermal stability at the 
time of fabrication since there was little end vinyl association of a polymer. 
[0002] 

[Description of the Prior Art] Since polyolefines, such as polyethylene and polypropylene, are lightweight, and 
excellent in economical efficiency and excellent in the melting moldability, by melting shaping of extrusion molding, 
blow molding, injection molding, etc., they are fabricated easily and used widely. However, although the ethylene 
system polymer, especially the ethylene system polymer which carried out the polymerization according to the 
Ziegler type polymerization catalyst are excellent in the melting moldability among these polyolefines, melting 
tension and melting elasticity run short especially in the field of blow molding, there is a fault, like as a result, the 
phenomenon of drawdown tends to happen at the time of shaping, and those improvements are demanded strongly. 
Conventionally, the attempt which is going to improve the physical properties which polyolefine requires is proposed. 
For example, the approach of attaining the purpose, or the approach of polyolefine being made constructing a bridge 
partially and attaining the same purpose is tried by improving the catalyst and polymerization formula at the time of 
manufacture of polyolefine, and extending the molecular weight distribution. 

[0003] By on the other hand using the catalyst system which makes a metallocene compound and aluminoxane 
indispensable in recent years, although molecular weight distribution are narrow, the proposal that melting tension is 
improved is indicated by JP.4-21 3306.A etc. Moreover, the same phenomenon is indicated also in the ethylene 
system polymer manufactured according to a restricted geometry addition catalyst (JP,3-163088,A), and existence 
of long-chain branching is suggested. The ethylene system polymer whose molecule end is a vinyl group generates 
generation of this long-chain branching at the time of a polymerization, and the device in which this carries out a 
polymerization again as a macro monomer is proposed (Metcon'93 Proceedings, 1 1 1 pages). However, since this 
ethylene system polymer has many contents of an end vinyl group, it has the trouble of being inferior to the thermal 
stability at the time of fabrication. The end vinyl group and end vinylidene radical in this invention have the following 
structures here. 
[0004] 
[Formula 1] 

mm*-** c = C \ H 

H 

( ^^^^ :*g»«U RttK** 1 a-t©«<t**3fc 

[0005] This invention is to offer the ethylene system polymer which was made in view of the above-mentioned 
trouble, was excellent in melting tension although molecular weight distribution were narrow, and was excellent in 
the thermal stability at the time of fabrication. 
[0006] 

[Means for Solving the Problem] this invention persons reached header this invention in the ethylene system 
polymer which excelled [ molecular weight distribution ] in melting tension narrowly, and was excellent also in the 
thermal stability at the time of fabrication, as a result of examining the content of an end vinyl group wholeheartedly. 
That is, this invention relates to the ethylene system polymer characterized by satisfying the monograph affair of 
following (a) - (e). 

[0007] (a) the melt index (MI) in 2.16kg load in 190 degree C — the range of 0.001 thru/or 10 100g / minutes — it is 
— the (b) consistency — 0.860 - 0.975 g/cm3 it is — the melting tension (MT) in (c)190 degree C, and the relation 
of MI — formula [0008] 
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[Equation 2] logMT>-0.46logMI+0.5[0009] It consists in the ethylene system polymer characterized by the ratio of 
the number of the vinyl groups and vinylidene radicals which it ******, and Mw/Mn measured by (d) GPC is in the 
range of 2 thru/or 4, and exist in the molecule end of the (e) polymer being 1 1 or less. Hereafter, this invention is 
explained to a detail. 

[0010] the ethylene system polymer manufactured by this invention — an ethylene homopolymer or ethylene, a 
carbon number 3, or 20 — it is a random copolymer with the alpha olefin of 4 thru/or 20 preferably. As a carbon 
number 3 thru/or an alpha olefin of 20, a propylene, butene-1, a pentene -1, the 3-methylbutene -1, a hexene -1, 
4-methyl pentene -1, 3-methyl pentene -1, octene -1, decene -1, tetra-decene -1, hexa decene -1, octadecene - 
1, ray KOSEN -1, etc. are used. Furthermore, vinyl compounds, such as a vinyl cyclohexane or styrene, and its 
derivative, can also be used. Moreover, you may be small quantity, for example, the 3 yuan random copolymer 
contained 5 or less % of the weight preferably 1 0 or less % of the weight, about disconjugate polyene, such as 1,5- 
hexadiene, 1, and 7-OKUTA diene, if needed, thus, the melt index (MI) of the obtained ethylene system polymer — 
0.001 thru/or 100g/ — it is the range of 0.005 thru/or 10 70g / minutes preferably for 10 minutes. If MI is lower than 
0.001 g / 10 minutes, the fluidity at the time of melting will be inadequate, and the surface surface deterioration of 
mold goods will be caused. On the other hand, if MI exceeds 100g / 10 minutes, the reinforcement of mold goods will 
fall. In addition, MI is ASTM. Based on D1238, it measured by 190 degrees C and 2.16kg load. 
[001 1] next, the consistency of this polymer — 0.860 thru/or 0.975 g/cm3 — desirable — 0.870 thru/or 0.970 
g/cm3 it is . This consistency heat-treated the strand obtained at the time of melt index measurement at 1 00 
degrees C for 1 hour, and after cooling radiationally at a room temperature further for 1 hour, it measured it with the 
density gradient tube method. Furthermore, the melting tension (MT) and MI of an ethylene system polymer of this 
invention fill the relation of a degree type. 
[0012] 

[Equation 3] logMT>-0.46logMI+0.5[001 3] When it uses for blow molding when MT is low for example, drawdown 
occurs, the thickness of mold goods is uneven, or it blows and the problem of bush **** arises. Moreover, when 
fabricating a tubular blown film at high speed, a bubble is torn to pieces or there is a problem that a shake arises. In 
addition, measurement of MT used the melt tension circuit tester by Inn Tesco, is 190 degrees C in diameter of 
nozzle 2.095mmphi, 8mm of nozzle length, 90 degrees of fluid inlet angles, and temperature, and was performed on 
part [ for /], and 10m part [ for /] and air gap in extrusion rate taking over rate of 0.716 cc 40cm conditions. In 
addition, on the occasion of measurement of MI and MT which were mentioned above, 0.1 weight section 
combination of the 2 and 6-G t-butyl PARAKU resol was carried out beforehand at the ethylene system polymer. 
[0014] moreover, Mw/Mn which measured the molecular weight distribution of the ethylene system polymer of this 
invention by GPC — 2 thru/or 4 — it is 2.5 thru/or 4 preferably. In addition, measurement of GPC used the 
equipment of 150C molds made from Millipore, used altdichlorobenzene for the solvent, and measured it at 135 
degrees C. Next, a number of a vinyl group and a vinylidene radical of ratios (vinyl/vinylidene) which exist in the 
molecule end of this ethylene system polymer are 1 1 or less, and are eight or less preferably. If there are many 
contents of an end vinyl group, bridge formation and cutting of a polymer principal chain will become easy to take 
place at the time of hot forming, and the problem of coloring by the aggravation of workability by fluid fall, YAKE, 
etc. will arise. The quantum of a vinyl group and a vinylidene radical produces a press film, and 910cm-1 and a 
vinylidene radical are computed for a vinyl group from a degree type from the absorbance of the peak of 887cm- 1 
using the equipment of A[ by Jasco Corp. ]-202 mold in an infrared absorption spectrum (IR). 
[0015] 
[Equation 4] 

AA910 

«r/ 10 0 Omomm = 0. 9 8 X 

t 

AA 8BT 

tnU^>S «r/l 0 0 0m<D&&i) =0.9 1 

t 

[0016] Here, deltaA is an absorbance and t is film thickness (mm), the melt index (MI) in 2.16kg toad [ in / in the 
ethylene system polymer of this invention, a more desirable thing is an ethylene homopolymer or the random 
copolymer of ethylene and the alpha olefin of carbon numbers 4-20, and / (a)190 degree C ] — the range of 0.001 
thru/or 10 100g / minutes — it is — the (b) consistency — 0.860 - 0.975 g/cm3 it is — the melting tension (MT) in 
(c)190 degree C, and the relation of MI — formula [0017] 

[Equation 5] logMT>-0.46logMI+0.5[0018] It is the ethylene system polymer characterized by the ratio 
(vinyl/vinylidene being called hereafter) of the number of the vinyl groups and vinylidene radicals which it 
and Mw/Mn measured by (d) GPC is in the range of 2.5 thru/or 4, and exist in the molecule end of the (e) polymer 
being eight or less. 

[0019] The ethylene system polymer in this invention can be preferably manufactured by contacting the catalyst 
and said olefin of the specification containing a contact product with a transition-metals compound [A] which is 
mentioned later, an organoaluminium compound [B] and clay, a clay mineral, or an ion-exchange nature stratified 
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compound [C], and carrying out a polymerization. Hereafter, the catalyst is explained. The metallocene system 
transition-metals compound expressed with the following general formula [1] or [2] as a transition-metals compound 
[A] is mentioned preferably. 
[0020] 
[Formula 2] 

(Cp R1 a H5-a) p q MR(Cp R2 b H5-b)3 r — [1] 

[(Cp R1 a H5-a) p q MR(Cp R2 b H5-b)3 rLm] n+ [R4] 

-[2] 

[0021] The derivative of a here and (Cp R1 a H5-a) (Cp R2 b H5-b) cyclopentadienyl (Cp) radical is shown. [1] — 
the inside R1 of [2] types, and R2 the hydrocarbon group by which carbon numbers 1-20 may be permuted, a halo 
permutation hydrocarbon group, a silicon content hydrocarbon group, the Lynn content hydrocarbon group, a 
nitrogen content hydrocarbon group, and an oxygen content hydrocarbon group — it is — each — even if the same, 
you may differ. 

[0022] Specifically A methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, An isobutyl radical, t- 
butyl, a pentyl radical, an isopentyl radical, a hexyl group, Alkyl groups, such as a heptyl radical, an octyl radical, a 
nonyl radical, and a decyl group, a phenyl group, Aryl groups, such as p-tolyl group, o-tolyl group, and m-tolyl group, 
a fluoro methyl group, A fluoro ethyl group, a fluoro phenyl group, a chloro methyl group, a chloro ethyl group, A 
chlorophenyl radical, a bromomethyl radical, a BUROMO ethyl group, a BUROMO phenyl group, Halo permutation 
hydrocarbon groups, such as an iodine methyl group, an iodine ethyl group, and an iodine phenyl group, Silicon 
content hydrocarbon groups, such as a trimethylsilyl radical, a triethyl silyl radical, and a triphenyl silyl radical, A 
methoxy group, an ethoxy radical, a propoxy group, an isopropoxy group, a butoxy radical, Aryloxy groups, such as 
alkoxy groups, such as an iso butoxy radical and a t-butoxy radical, phenoxy, a methylphenoxy radical, a pentamethyl 
phenoxy group, p-tolyloxy radical, m-tolyloxy radical, and o-tolyloxy radical, etc. are raised. They are a methyl group, 
an ethyl group, a propyl group, an isopropyl group, butyl, an isobutyl radical, t-butyl, a trimethylsilyl radical, a 
methoxy group, a phenoxy group, etc. preferably [ among these ]. 

[0023] Moreover, R1 R2 It may join together mutually and a bridge formation radical may be fabricated. Specifically 
A methylene group, an alkylene group like ethylene, an ethylidene radical, A propylidene radical, an isopropylidene 
radical, a phenylmethylidene radical, a diphenyl methylidyne radical, ** — an alkylidene radical [ like ], a dimethyl 
silylene radical, and a diethyl silylene radical — A dipropyl silylene radical, a diisopropyl silylene radical, a diphenyl 
silylene radical, A methylethyl silylene radical, a methylphenyl silylene radical, a methyl isopropyl silylene radical, A 
silicon content bridge formation radical like a methyl-t-butyl silylene radical, a dimethylgermirene radical, A diethyl 
germirene group, a dipropyl germirene group, a diisopropyl germirene group, Phosphinyl radicals, such as amino 
groups, such as a germanium content bridge formation radical like a diphenyl germirene group, a methylethyl 
germirene group, a methylphenyl germirene group, a methyl isopropyl germirene group, and a methyl-t-butyl 
germirene group, etc. are raised. 

[0024] Furthermore, R1 which has more than one Comrades or R2 It may join together mutually by comrades and a 
ring may be formed. An indenyl group, a tetrahydro indenyl group, a fluorenyl group, an octahydro fluorenyl group, 
etc. may be raised preferably, and, specifically, these may be permuted. R3 The hydrocarbon group by which carbon 
numbers 1-20 may be permuted, hydrogen, a halogen, A silicon content hydrocarbon group, an alkoxy group, an 
aryloxy group, an amide group, Or a thio alkoxy group, S(O) s R5, OR5, and NR5 t, It is SiR5 and P(O) u R53, and s is 
0, 1,2, or 3. t is 0, 1, 2, or 3, u is 0, 1, 2, or 3, and it is R5. The same or the carbon number which may have the 
hydrogen which may differ, the halogen, the silicon content hydrocarbon group, and the halogen is the hydrocarbon 
group of 1 thru/or 20. 

[0025] Specifically A methyl group, an ethyl group, a propyl group, an isopropyl group, butyl, An isobutyl radical, t- 
butyl, a pentyl radical, an isopentyl radical, a hexyl group, Alkyl groups, such' as a heptyl radical, an octyl radical, a 
nonyl radical, and a decyl group, a phenyl group, Aryl groups, such as p-tolyl group, o-tolyl group, and m-tolyl group, 
a fluoro methyl group, A fluoro ethyl group, a fluoro phenyl group, a chloro methyl group, a chloro ethyl group, A 
chlorophenyl radical, a bromomethyl radical, a BUROMO ethyl group, a BUROMO phenyl group, Halo permutation 
hydrocarbon groups, such as an iodine methyl group, an iodine ethyl group, and an iodine phenyl group, Halogens, 
such as a fluorine, chlorine, a bromine, and iodine, a trimethylsilyl radical, a triethyl silyl radical, Silicon content 
hydrocarbon groups, such as a triphenyl silyl radical, a methoxy group, an ethoxy radical, Alkoxy groups, such as a 
propoxy group, an isopropoxy group, a butoxy radical, an iso butoxy radical, and a t-butoxy radical, Phenoxy, 
methylphenoxy, a pentamethyl phenoxy group, p-tolyloxy radical, Aryloxy groups, such as m-tolyloxy radical and o- 
tolyloxy radical, a dimethyl amide group, A diethyl amide group, a dipropyl amide group, a diisopropyl amide group, 
Amide groups, such as an ethyl-t-butyl amide group and a screw (trimethylsilyl) amide group, Thio alkoxy groups, 
such as a methylthio alkoxy group, an ethyl thio alkoxy group, a propyl thio alkoxy group, a butyl thio alkoxy group, t- 
butyl thio alkoxy group, and a phenylthio alkoxy group, are raised. Halogens, such as hydrogen, a methyl group, an 
ethyl group, a propyl group, an isopropyl group, butyl, a phenyl group, and chlorine, a methoxy group, an ethoxy 
radical, a propoxy group, an isopropoxy group, a dimethyl amide group, and a methylthio alkoxy group are raised 
preferably among these, and hydrogen, a methyl group, and especially chlorine are desirable. 
[0026] Moreover, R3 R1 Or R2 You may combine with Cp. Or as an example of such a ligand CpH2 n 0(CH2)- 
(1<=n<=5), CpMe4 n 0(CH2)- (1<=n<=5), CpH4 N(t-Bu (Me2 Si)K CpMe4 N(t-Bu (Me2 Si))-, etc. are raised (in Cp, 
a cyclopentadienyl group and Me show methyl and Bu shows butyl). Furthermore, R3 It may join mutually together 
and bidentate ligand may be formed. As such an example of R3, -OCH2 O-, -OCH2 CH2 0- -0(o-C six H4) O- 
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etc. are raised. 

[0027] M is the atom of a periodic-table the 3rd, 4, 5, and 6 group, and, specifically, a scandium, IDDORIUMU, a 
lanthanum, a cerium, a praseodymium, neodymium, samarium, europium, a gadolinium, a terbium, a dysprosium, a 
holmium, an erbium, a thulium, an ytterbium, a lutetium, an actinium, thorium, a protactinium, uranium, titanium, a 
zirconium, a hafnium, vanadium, niobium, a tantalum, chromium, molybdenum and tungsten be raised. Four groups' 
titanium, a zirconium, and a hafnium are used preferably among these. Moreover, these may be mixed and used. 
[0028] Electrically, L can show a neutrality ligand with the number, m can usually show the integer of 0-4, and 
diethylether, a tetrahydrofuran, ether like dioxane, the nitril like an acetonitrile, the amides like dimethylformamide, 
the phosphines like a trimethyl phosphine, and amines like a trimethylamine can specifically be raised. They are a 
tetrahydrofuran, a trimethyl phosphine, and a trimethylamine preferably. 

[0029] [R4] is one piece or two anions or more which neutralize a cation, and, specifically, can raise tetraphenyl 
borate, tetrapod (p-tolyl) borate, KARUBA dodeca borate, dicarba undecaborate, tetrakis (pentafluorophenyl) borate, 
tetrafluoroborate, hexafluoro phosphate, etc. Preferably, they are tetraphenyl borate, tetrapod (p-tolyl) borate, 
tetrafluorob orate, and hexafluoro phosphate, a and b are the integers of 0-5. Moreover, p, q, and r are the zero or 
the positive integers with which p+q+r=V is filled when the valence of M is set to V and a metallocene system 
transition-metals compound is a formula [1], respectively, and when a metallocene system transition-metals 
compound is a formula [2], they are a positive integer with which p+q+r=V-n is filled. Usually, p and q are the 
integers of 0-3, and are 0 or 1 preferably, r is 1 or 2 preferably for the integer of 0-3. 

[0030] An above-mentioned metallocene system transition-metals compound specifically If a zirconium is taken for 
an example, as a thing equivalent to a formula [1] Screw (cyclopentadienyl) zirconium dichloride, screw 
(cyclopentadienyl) zirconium dimethyl, Screw (cyclopentadienyl) zirconium dihydride, screw (methylcyclopentadienyl) 
zirconium dichloride, Screw (pentamethylcyclopentadienyl) zirconium dichloride, Screw 

(pentamethylcyclopentadienyl) zirconium dichloride, They are isopropylidene (cyclopentadienyl) (fluorenyl) zirconium 
dichloride, ethylene-screw (indenyl) zirconium dichloride, dimethylsilyl-screw (indenyl) zirconium dichloride, etc. 
[0031] moreover, as a thing equivalent to a general formula [2] A screw (cyclopentadienyl) zirconium (chloride) 
(tetraphenyl borate) tetrahydrofuran complex, An isopropylidene (cyclopentadienyl) (fluorenyl) zirconium (chloride) 
(tetraphenyl borate) tetrahydrofuran complex, They are an ethylene-screw (indenyl) zirconium (chloride) 
(tetraphenyl borate) tetrahydrofuran complex, a dimethylsilyl-screw (indenyl) zirconium (chloride) (tetraphenyl 
borate) tetrahydrofuran complex, etc. Moreover, the same compound as the above is mentioned about other 3rd, 4, 
5, and 6 group metallic compounds, such as a titanium compound and a hafnium compound. Furthermore, the 
mixture of these compounds may be used. 

[0032] As an organoaluminium compound [B], a well-known organoaluminium compound, for example, 
trialkylaluminium, and dialkyl aluminum mono-halogenide, an alkylaluminum dihalogen ghost, etc. can usually be used. 
It is trialkylaluminium preferably. The catalyst used for manufacturing the ethylene system polymer of this invention 
is prepared using clay, a clay mineral, or an ion-exchange nature stratified compound [C]. Here, clay is usually 
constituted considering a clay mineral as a principal component. Moreover, the field constituted by ionic bond etc. is 
the compound which takes the crystal structure piled up in parallel by the weak coupling force mutually, and an ion- 
exchange nature stratified compound says what has the exchangeable ion to contain. A great portion of clay is an 
ion-exchange nature stratified compound. Moreover, these clay, a clay mineral, and an ion-exchange nature 
stratified compound may be not only a natural thing but artificial composts. 

[0033] As an example of clay and a clay mineral, allophane groups, such as an allophane, dickite, Kaolin groups, such 
as nacrite, a kaolinite, and anoxite, m eta ha Hoy site. Serpentine groups, such as halloysite groups, such as halloysite, a 
chrysotile, lizardite, and antigorite, A montmorillonite, a ZAUKO night, beidellite, nontronite, Vermiculite minerals, 
such as smectites, such as saponite and hectorite, and a vermiculite, Mica minerals, such as an illite, a sericite, and 
glauconite, attapulgite, sepiolite, a palygorskite, a bentonite, kibushi clay, gairome clay, a HISHINGERU stone, 
pyrophyllite, a chlorite group, etc. are mentioned. These may form the mixolimnion. Among the examples of a 
component, preferably [B] Dickite, nacrite, a kaolinite, Halloysite groups, such as kaolin groups, such as anoxite, 
metaha Hoy site, and halloysite, Serpentine groups, such as a chrysotile, lizardite, and antigorite, a montmorillonite, 
Smectites, such as a ZAUKO night, beidellite, nontronite, saponite, and hectorite, Mica minerals, such as vermiculite 
minerals, such as a vermiculite, an illite, a sericite, and glauconite, are raised, and smectites, such as a 
montmorillonite, a ZAUKO night, beidellite, nontronite, saponite, and hectorite, are raised especially preferably. 
[0034] An ion-exchange nature stratified compound is a roppo maximum dense packing mold, an antimony type, and 
CdCI2. A mold and CdI2 The ionic crystal nature compound which has the crystal structure of the shape of a layer, 
such as a mold, can be illustrated. As an example of an ion-exchange nature stratified compound, alpha-Zr (HAs04) 
2 and H20, Alpha-Zr (KP04) 2 and [ alpha-Zr (HP04) 2 and ] 3H2 O, Alpha-Ti (HAs04) 2 and alpha-Ti (HP04) 2 
and H2 O, The crystalline acid salt of polyvalent metal, such as gamma-Ti (NH4P04) 2 and alpha-Sn (HP04) 2 and 
H2 O, gamma-Zr (HP04) 2, gamma-Ti (HP04) 2, and H2 O, is raised. Moreover, as for clay, a clay mineral, or an ion- 
exchange nature stratified compound, it is also desirable to perform a chemical treatment 

[0035] The transition-metals compound [A] mentioned above, an organoaluminium compound [B] and clay, a clay 
mineral, or an ion-exchange nature stratified compound is contacted, and it considers as a catalyst. Although 
especially the contact approach is not limited, it can be made to contact in order of the following contact. 
**[A] Add the [C] component after contacting a component and the [B] component. 
**[A] Add the [B] component after contacting a component and the [C] component. 
**[B] Add the [A] component after contacting a component and the [C] component. 



.[JP,08-034819,A] 



5/6 ^— V 



[0036] On the occasion of contact of catalyst each component, the solid-state of inorganic oxides, such as 
polymers, such as polyethylene and polypropylene, a silica, and an alumina, may be made live together or contacted 
after contact. Contact may be performed in inert hydrocarbon solvents, such as a pentane, a hexane, a heptane, 
toluene, and a xylene, among inert gas, such as nitrogen. As for contact temperature, it is desirable to carry out 
between the boiling points of -20 degrees C - a solvent, and to carry out between the boiling points of a solvent 
from a room temperature especially. 

[0037] The component per 1g [A] of [C] components is 0.001 - 1mmol preferably 0.0001 to 10 mmol, and the [B] 
component of the amount of catalyst each component used is 0.1 - 100mmol preferably 0.01 to 10000 mmol. 
moreover, the atomic ratio of the transition metals in the [A] component, and the aluminum in the [B] component — 
1:0.01-1 million — it is 1:0.1-100000 preferably. Thus, the acquired catalyst may be used, after using, without 
washing and washing. Moreover, you may newly use combining the [B] component if needed. In this case, the 
amount of the [B] component used is chosen so that it may be set to 1:0-10000 by the atomic ratio of the 
aluminum in the [B] component to the transition metals in the [A] component. 

[0038] Next, a usual others and solution polymerization method or a usual yapor-phase-polymerization method can 
also be used for the method of carrying out the polymerization of the olefin and manufacturing an ethylene system 
polymer. [ method / slurry polymerization ] Moreover, a continuation polymerization and a batch process 
polymerization can also perform. As a solvent in the case of a slurry polymerization, butane, a pentane, a hexane, a 
heptane, toluene, a cyclohexane, a liquefaction alpha olefin, etc. are used. Although polymerization temperature is - 
50 degrees C - 250 degrees C and especially a limit does not have a pressure, they are ordinary pressure - 
2000kg/cm2 of abbreviation preferably. It is the range. Moreover, hydrogen etc. may be made to exist as a molecular 
weight modifier in a polymerization system. > 
[0039] 

[Example] Next, although an example explains this invention still more concretely, this invention does not receive 
constraint according to these examples, unless it deviates from the summary. In addition, in the example, extent of 
the thermal stability of an ethylene system polymer was judged by carrying out visual observation of gel generating 
of a film and coloring which were produced as follows. To the polymer powder obtained by the polymerization, 
IRUGA NOx 1076 (Ciba-Geigy make) was added 0.1% of the weight, calcium stearate was added for IRUGAFOSU 
PEPQ 0.1% of the weight 0.07% of the weight as an additive, and it kneaded at 190 degrees C using the single screw 
extruder with a bore of 20mm. Subsequently, what generating of gel and coloring are regarded as took as x by having 
carried out visual observation of the film with a thickness of 0.5mm which carried out press forming at 1 90 degrees 
C, and what is not seen was taken as O. 
[0040] (Example 1) 

(1) The vibration ball mill ground montmorillonite 50g of chemical treatment marketing of a clay mineral, it was made 
to distribute in 350ml of 3% of hydrochloric-acid water solutions, and agitated at 90 degrees C for 2 hours, and it 
dried, after washing by desalted water. 

[0041] (2) 47ml of montmorillonites which carried out the chemical treatment to 4 opening flask of 500ml of 
composition of a catalyst component by (1) was put in, they earned out the temperature up for 9.98g and toluene to 
70 degrees C, and 15.4ml (3.74 mmol/ml) of toluene solutions of triethylaluminum was dropped and added in 20 
minutes. Churning was continued at 70 degrees C after that for 1 hour. The solid-state component which extracted 
the supernatant and remained into the flask was washed with toluene. After adding toluene to this and considering 
as a slurry, 23.6ml (33.8micro mol/(ml)) of toluene solutions of screw (cyclopentadienyl) zirconium dichloride was 
added, and it agitated at the room temperature for 1 hour. Besides it became clear, liquid was extracted and the 
solid-state component which remained was washed with toluene. 

[0042] (3) 11. of normal hexanes, triethylaluminum 0.15mmol, and 70.0mg of catalyst components obtained by (2) 
were taught into the 21. autoclave of ethylene polymerizations. After. carrying out the temperature up of this 
autoclave to 90 degrees C, ethylene is introduced, and it is total pressure 10 kg-f/cm2 It maintained, churning was 
continued and the polymerization was performed for 3 hours. The polymerization was stopped by adding ethanol 
10ml. The obtained ethylene polymer was 102g. MI of this polymer was [ 0.967 g/cm3 and MT of the consistency ] 
45g for 0.1 3g / 10 minutes. Moreover, Mw/Mn was 2.5 and was vinyl / vinylidene =6.7. The result of having produced 
the press film of this polymer and having performed visual observation was O. 
[0043] (Example 2) 

(1) Normal hexane 740ml, triethylaluminum O.ISmmol, and 80.0mg of catalyst components obtained by (2) of an 
example 1 were taught into the 21. autoclave of ethylene-butene copolymerization. After adding 1 -butene 1 60ml to 
this autoclave and carrying out a temperature up to 70 degrees C, ethylene is introduced, and it is total pressure 
25.5 kg-f/cm2 It maintained, churning was continued and the polymerization was performed for 1 hour. The 
polymerization was stopped by adding ethanol 10ml. The obtained ethylene-butene copolymer was 147g. MI of this 
polymer was [ 0.921 g/cm3 and MT of the consistency ] 6.2g for 0.56g / 10 minutes. Moreover, Mw/Mn was 2.8 and 
was vinyl / vinylidene =2.1. The result of having performed visual observation of the press film of this polymer was 
O. 

[0044] (Example 3) 

(1) 47ml of montmorillonites which carried out the chemical treatment to 4 opening flask of 500ml of composition of 
a catalyst component in the example (1) was put in, they carried out the temperature up for 9.98g and toluene to 70 
degrees C, and 15.4ml (3.74 mmol/ml) of toluene solutions of triethylaluminum was dropped and added in 20 minutes. 
Churning was continued at 70 degrees C after that for 1 hour. The solid-state component which extracted the 
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supernatant and remained into the flask was washed with toluene. After adding toluene to this and considering as a 
slurry, 25.0ml (14.4micro mol/(mO) of toluene solutions of ethylene-screw (indenyl) zirconium dichloride was added, 
and it agitated at the room temperature for 1 hour. Besides it became clear, liquid was extracted and the solid-state 
component which remained was washed with toluene. 

[0045] (2) It taught into the 21. autoclave of ethylene-butene copolymerization normal hexane 970ml, 
triethylaluminum 0.15ml, and 40.0mg of catalyst components obtained by (1). After adding 1-butene 30ml to this 
autoclave and carrying out a temperature up to 60 degrees C, ethylene is introduced, and it is total pressure 25 kg- 
f/cm2 It maintained, churning was continued and the polymerization was performed for 1 hour. The obtained 
ethylene-butene copolymer was 128g. MI of this polymer was [ 0.932 g/cm3 and MT of the consistency ] 5.9g for 
1.5g / 10 minutes. Moreover, Mw/Mn was 2.9 and was vinyl / vinylidene =0.27. The result of having performed visual 
observation of the press film of this polymer was O. 
[0046] (Example 1 of a comparison) 

(1) Ethylene-screw (indenyl) zirconium dichloride of 3.0micro of composition mol of a catalyst was dissolved in 15ml 
toluene at the room temperature, and preliminary contact of the methyl aluminoxane (molecular weight 1232; Tosoh 
Akzo make) was carried out for 30 minutes at the toluene solution and room temperature of 3mmol(s) by aluminum 
atom conversion under nitrogen-gas-atmosphere mind. 

[0047] (2) 11. of normal hexanes and the catalyst whole quantity prepared by (1) were taught into the 21. autoclave of 
polymerizations of ethylene. After carrying out the temperature up of this autoclave to 90 degrees C, ethylene is 
introduced, and it is total pressure 5 kg-f/ cm2 It maintained, churning was continued and the polymerization was 
performed for 2 hours. The polymerization was stopped by adding ethanol 10ml. The obtained ethylene polymer was 
142g. MI of this polymer did not satisfy with 4.0g for 0.1 Og / 10 minutes, and, as for the consistency, 0.962 g/cm3 
and MT did not satisfy the relation of the above (c), but Mw/Mn was 3.8. Moreover, vinyl/vinylidene = it was 25 and 
the result of having performed visual observation of the press film of this polymer was x. 
[0048] (Example 2 of a comparison) 

(1) Set to (2) of the example 1 of a polymerization comparison of ethylene, and it is total pressure 10 kg-f/cm2 The 
polymerization of ethylene was performed like (2) of the example 1 of a comparison for 1 hour except having 
changed. Consequently, 200g of ethylene polymers was obtained. MI of this polymer did not satisfy with 4.2g for 
0.1 5g / 10 minutes, and, as for the consistency, 0.964 g/cm3 and MT did not satisfy the relation of the above (c), 
but Mw/Mn was 3.6. Moreover, vinyl/vinylidene = it was 1 2 and the result of having performed visual observation of 
the press film of this polymer was x. 
[0049] 

[Effect of the Invention] Although the ethylene system polymer of this invention has narrow molecular weight 
distribution, it is excellent in melting tension, and it is excellent in thermal stability, and industrially useful. 
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[0035] isKbfca^&jRft-e* [a] kmrnr* 

® (A) CB] ^^Stt^ttSlc [C] 

@ [A] 0t»b CO tfM«r*»S*fc*fc: [B) 
® CB) CC] fiK^Sr»*S*fc*^ CA] J*» 

[oo.3 6] M&til&a>»tkizm^ *fcf4SH»<o« 

V % ^^ri^V. ^/^V. h/wxy^ ^ri> UV^co>Ff§ 

[0 0 3 7] ««#«#<Bttfli*Fi, CC) ^lgl) 
fcO CA) ^5>^0. 0 0 0 1 — 1 Ommo 1 , ftp* L 
<«0. CB)fi)t:9^0. 



01 — 10000 mm o 1 , L < 0 . 1 — 100 
mmo CA) 0>3»g^JR£ 

CB) ^c^^^T/^^^-^A^^-it^ l : 0. O l- 
lO 0 0 0 0 0. b< fil : 0, 1 — 100000 

tcjtscT^ffcjc cb) f&ft&m&ttxm^x*>£\<\ 

CB) *»<D*tt, CA) && + <D 

m&&m\ctt-tz> cb) ^^cor/u^^^A^^-it 

XI : 0—1000 OiCt£&£otcm&tlZ>o 
[0 0 3 8] &L\ClrU7^ >-£m&&"&X^?~l'^'&M 

z 0 *fc, acRS£\ m^m^cx^x^n^o^t 

^>-^>\ ^3r-?->^ ^y"^>, h/i^n>^ ->^a^^f 

-5 Ot-2 5 0X:X&V , ffi^ttWCflSRttfcV^ 
»* U< tt^JEE— #53 2 0 0 0 kg/cm 2 (Dffiffl-Cfc 

[0 0 3 9] 

nffim\c£*oxmm&$:vz>h<DX}*ti;\,\ mm 

M*^w^ ir^/^y ^^^ 1 0 7 6 

o. 0 7ii%, ^rryyi^^A^o. iff 

%SSJPU rtS2 0 mm©*«»tti«Srf 1 9 Ot 
[0 0 40] (Hlfifiaj l ) 

(1) 3te±fS^CO>fb^S| 

miRtf^ev^ey o^>f h 5 o g«rWKi#— ^^/H:<to 

T*£#U 3%^S»7(C^3 5 0m 1 *lC#fSfc£-£9 

[0 04 1] ( 2 ) j«jSE/£#<£>-&jS 
5 0 0mlW4oP77^3|; ( 1 ) "Cfk^&S L.^c^- 
y^eynt^ h^9. 98g N h/Uxy^4 7mlA 

7 0°C{:#^U byxf;U7^^^^A^h/Ux 
>f§W ( 3 . 7 4 mm o 1 /m 1 ) 15. 4 m 1 £r 2 0 
»B-e«Tl*C*Otfc. ^rco^7 O^T'l^rBlS^^M 
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^D7>f KOh/i^xygM (3 3. 8/xmol/m 
1) £2 3. 6ml#P;i. 1 BSWHtft* r.<£> 

{0 0 4 2] (3) x^ uyf^ 

2 U y h/^— Is— ^f^\Z.J)V^;V^^-^-^\ I) y 

Mixf/l/T;W^^r>AO. 15mmol, 
(2) -eWbtLfcftfcMEfiK^SrTO. 0mgtt^: o r 

A Lt^ff^: 10kg'f/cm 2 fd«*>, SE^SriRft 

r 3^pp H m^£tT^o/c 0 fi^f^^y— Om 1 £ 

iil0 2gt*feofco CWl^MIItO. 13g/ 
1 0£\ $?Ste0. 9 6 7 g/cm 3 , MTte4 5 gt* 
feofc 0 $/cMw/Mnfi2. t^/U/t'^ 
y f*V = 6 . 7 -Cfeofco r !7 /U A 

[oo43] mmm2) 
(i) oi^i/^-^^^m^ 

2!Jy Y/ioJr— [c y A^/U^^rU- > 7 4 0 

m 1 „ MJxf;U7/V^-^A0. 15mmol,3gJfe 
0IJ1CO (2) T?»e>ix^:«JKfig»Sr8 0. Omgft&A, 
fc 0 Z<DJ-— h? 7\C 1 -^7^1 6 0 m 1 £:Jn 
X-n 7 Ot:iC#ifiLfc«, ^^U>£^AUr^JE£2 
5. 5kg • f/cm 2 (C{fc*> x U$^m^l 

fil4 7gffcofc 0 rOl^(7)MIIi0. 56g/ 
10», ffi^O. 92 1g/cm 3 > MTIi6. 2g 
X^ofco tf:Mw/Mn(j:2. ,8T^^ tT^/U/fcf 

[0044] (mmm3) 

(1) *«tfifc#o£*R 

5 00ml^4oP77^3 iCHJfeW ( 1 ) T?f t3*«SI 
LW^ynf^ h^9. 9 8g, kuxy^4 7m 
1 AH, 7 0tC#l&U h yxf/i/r/l';^^^ h 
( 3 . 7 4 mm o 1 /m 1 ) 15. 4 m 1 £ 

j£#£ h/^^-C«c#bfc 0 mic h/i^vSrJgx.*^ 

^Ai/^P7^K(0h;uxygjg (14. 4 M m o 1 / 
ml) £25. 0 m 1 ^JDx. i^t* 1 B*IHHt#i L/c q Z 

[0 0 4 5] (2) xf i/y-yry*!-^ 
2^ y h ^ ^iC/zl^/W^^y^ 7 0 

ml, h yxf/l/7^^xr)A0. 15ml x ( 1 ) *C 



ft&ftfcttJSSWMM 0. Omgtt^t'o 

i/-yici-yry3 0mi^pt, 6 ot:^#^.Lfc 

^ ^^U^£^ALr^JI£2 5kg' f/cm 2 C 

zfy' i/&m&itte 1 2 8 g-e&ofc 0 wom^ 

ft^MIfil. 5 g/1 0#, ^SttO. 9 3 2 g/c 
m 3 , MTI2 5 . 9gt^o/: fl Mw/Mnli 

2. 9r*fe«9. t'xvU/t'xiy^'y^ 0. 2 7-Cfoo 

[0 0 4 6] (Jt«0J 1 ) 
(1) ttl«tf>g^ 

3. Oftmo lcoxf i/y-t^ (^f yr^/W 

= !)^07^ KSr*iat?l 5m 1 CO h/Uzn^i-^^ 

2 3 2 ; IV- • T^^tfcSt) ^Alg^f-C3mm 

[0047] ( 2 ) ^\sxom-& 

2 y y YAsUr— i/^tc/y^^fy i y y 
h/K (1) -e«l«Ufc««C^*Srtta^«. rco^- 
h^i/-^9 0tl:#fiU«, xfi/y^Alt 
5 kg- f / c m 2 (C«*>, m^£^5tr 2 ^ffl 

g-e&ofc 0 ^^i^fr^Miiio. iOg/io^ N 

^SttO. 9 6 2 g/cm 3 , MT|j:4. 0 g "CUfflS 
(c) <£>B8fi**:iSJ£i*:i\ Mw/Mnli3. 8t*fco 

[0 0 4 8] (lt«« 2 ) 

(1) oi^-u^cog^ 
it«0UlCO (2) iC*3l/vT^JE«r 1 0kg- f /cm 2 
(C^x-fc^^it^jlco (2) ^WtcLtxf uy 

2 0 0 g^^H7c 0 r.COS^^COM I teO. 15 g/1 
0 5>, *fitt0.. 9 6 4 g/cra\MTIi4. 2gt 
ifulE (c) ^BSflS&SSJS-fcr-f, Mw/Mn}23. 6t>fc 
ofCo ^/C, tf=/^/tfx:yT f ^= 1 2tfc9, rcoa 

[0 0 4 9] 

[^B^co^] *«^Oxfuy|t^|i^i^ 
[Hi] **MOSI»«&t/JtK«»c:fflv^^ai^^^^ 
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[HI] 



SO 



IO 
5 



I 

0.5 



CD 



0.0b Ql 




_j i. .i i i i 1 1 



05 I 



5 10 



, i ... i i .i . 
30 



Ml (g /lOmin) 



(72) mm^- *m 

#£?J 1 1 Jlft«S 7ff*3l ffl 



-8- 



